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o Compile protein interaction database
« Assess the reliability of protein interactions
* Analyze protein interaction networks




Physical Interactions vs. Biological Interactions
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Layered Information about Protein Interactions
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Database of Protein Interactions
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The activation loop is refolded bringing the phosphorylated Thr and Tyr inta
alignment with Arg-rich binding site surfaces, Conformational changes ocour
inthe lip and neighboring structures, including the P+1 site. Domain rotaton
and remodeling of the Pro—directed P+1 specificity pocket account for the
activation, Conformational changes outside the lip provide loci at which the
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Compile protein interaction database

Data Acquisition

Score Medline
abstracts

Articles 1,802

Proteins 6,810

Manual information _
extraction Interactions 17,391

l Live interactions 408

Data entered through
HTML form

Reference: Marcotte EM et al. Bioinformatics. 2001 17(4):359-63




DIP and Universe of Biological
Protein Interactions
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How many are biologically relevant?
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Protein Interactions in DIP
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Expression Profile Reliability Index (EPR Index)
Oepr EStimates Fraction of Correct Interactions

Interacting and non-interacting protein pairs show different
distribution of their mRNA expression distance.

Non-interacting (RND1)
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Expression Profile Reliability Index O gpg
Estimates Fraction of Correct Interactions

Fraction of correct

Dataset interactions O gpg

Global yeast two-hybrid 0.31

DIP yeast interactions 0.48

Verified by 2 experiments 0.85

Verified by 3 experiments 0.88




EPR Index agpr Reflects the Overall Quality of
Large-scale Datasets
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Reference: I1to T et al. Proc Natl Acad Sci U S A. 2001 98(8):4569-74.




Assess protein interactions

Paralogous Interaction Method (PI1M)

PIM score = no. of paralogous interactions
=2

Selectivity: ~99%
Sensitivity: ~50%




Dataset of Confident Protein Interactions
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Outline

o Compile protein interaction database
e Assessing protein interactions computationally

*Analyze protein interaction network




Interacting Proteins Form One Big Network
and Several Small Ones
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Interacting Proteins Form One Big Network
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Interaction network around -~ Size of
pheromone signaling proteins 6 1784 3973 network

W all: 95 networks M core: 250 networks




Analyze protein networks

Signaling Pathway




Analyze protein networks
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Analyze protein networks

Signaling Pathway
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Analyze protein networks

Signaling Pathway

 Functions within the
Interaction network:
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Analyze protein networks

Signaling Pathway
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Analyze protein networks

Signaling Pathway

 Functions within the
Interaction network:

e Modulated at many steps
by both positive and
negative regulations.
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Analyze protein networks

Signaling Pathway

 Functions within the
Interaction network:

Modulated at many steps
by both positive and
negative regulations.

Regulated through
changes in the amount of
proteins and changes In
protein states.




Summary

DIP allows access to protein interactions.

Benchmark: PIM and EPR assess reliability of
large scale interaction data.

DIP data and tools provide insights into properties
of protein interaction related biological processes.

The above analysis will be extended to study the
protein interaction networks of DOE-priority
organisms.
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